In this study, 1,602 bacterial strains were isolated from various sources and 18 isolates including 12 strains of Lactobacillus, five of Lactococcus lactis and one of Pseudomonas fluorescens, showed bacteriocin-like activity. These isolates were all from Kimchi and Tsukemono. Five strains of Lc. lactis inhibited Listeria monocytogenes, Clostridium difficile, C. perfringens and vancomycin resistant Enterococcus, while P. fluorescens inhibited methicillin resistant Staphylococcus aureus and Salmonella Enteritidis. However, Lactobacillus strains showed no activity against pathogens among these isolates.
Bacteriocins, which are bactericidal peptides or proteins produced by bacteria, are being used to inhibit food-borne pathogens (17) . Bacteriocin-producing bacteria including Lactobacillus gasseri LA39 (11) , Escherichia coli J25 (16) and Enterococcus faecium J96 (1) , which inhibited food-borne pathogens, have been isolated from feces of human and animals. Recently, considerable progress has been made in both basic and applied research on bacteriocins of lactic acid bacteria (LAB), and large numbers of chemically diverse bacteriocins were identified (12, 13) .
Kimchi and Tsukemono are traditional fermented foods prepared from vegetables in Korea and Japan. They are attractive as a source of LAB with unique characteristics such as bacteriocin production. LAB plays an important role in the taste of Kimchi and Tsukemono in the same way as they do in dairy products such as cheese and fermented milk. In recent years, several bacteriocins of LAB have been detected and characterized from Kimchi (3, 4, 9) . However, few studies have been performed on bacteriocin-producing bacteria in Tsukemono.
In this study, we screened bacteriocin-producing bacteria that inhibit the growth of pathogens and antibiotic resistant strains from various sources including human and chicken feces, fermented foods and feed supplements for animals.
Feces from three individuals and two chickens, two different types of feed supplements for animals, eight (18) demonstrated that the detection rate of bacteriocin producing strains from food using the agar well diffusion test was lower than 0.2%. Similar results have been observed in the detection of nisin-and pediocin-producing LAB from foods (6) . However, the detection rate of bacteriocinproducing strains from Kimchi and Tsukemono in this study was 3.5% (18/516), indicating that many LAB producing natural bacteriocins are distributed in traditional fermented foods such as Kimchi and Tsukemono and have been ingested along with fermented foods for a long time. The screening of bacteriocin-producing bacteria from traditional fermented foods offers considerable promise and may lead to their successful application as food preservatives and antimicrobial substances.
Inhibitory spectra of strains isolated from Kimchi and Tsukemono against target strains are described in Table  3. The 12 strains of Lactobacillus (K217, T301 , T310,  T501, T502, T503, T935, T936, T940 , T9108, T9110, T9117) showed inhibitory activity against bacteriocin indicator strain L. plantarum NCDO 955 but had no effect against food-borne pathogens and antibiotic re- sistant strains. These strains were not identified in this study because they had no inhibitory activity against pathogens. Gram-positive coccoids (K231, K335, K336, K337, K338) isolated from Kimchi were identified as Lactococcus lactis by biological and biochemical tests (5) . These strains showed inhibitory activity against Listeria monocytogenes, Clostridium difficile, C. perfringens and VRE and strong inhibitory activity against L. plantarum NCDO 955. Lc. lactis is known to produce five distinct types of bacteriocin (13): lactoccins, diplococcins, lactococcin-poration complex, lantibiotics and lactostrepcins. In recent years, several bacteriocins of Lc. lactis have been detected and characterized from Kimchi including lacticin BH5 of Lc. lactis (9) and nisin-like bacteriocin of Lc. lactis (3) . In this study, we isolated Lc. lactis which produces bacteriocin and inhibits growth of pathogens. However, it is not clear if this bacteriocin is the same substance as other bacteriocins reported previously. A study on identification and characterization of bacteriocin produced by Lc. lactis isolated from Kimchi is needed to compare it with other bacteriocins for potential use as food preservatives or antimicrobial substances.
Gram-negative aerobic rods T826 were identified as Pseudomonas fluorescens using commercial API 20E strips (Biomureux, France) according to the manufacturer's instructions. P. fluorescens T826 isolated from Tsukemono showed inhibitory activity against MRSA strains and S. Enteritidis in the patch test and overlay test. This strain showed weak inhibitory activity against L. monocytogenes, E. coli O157: H7 and C. jejuni in the overlay test. P. fluorescens strains are everpresent in most environments and are often associated with spoilage and putrefaction. Inhibitory activity of Pseudomonas spp. against food-borne pathogens has been previously reported in relation to bacteriocin (8) and siderophores (2, 14) . It might be difficult to directly apply P. fluorescens T826 strains as food preservatives, but P. fluorescens T826 showed a broad inhibitory spectrum including food-borne pathogens and antibiotic resistant strains. The antimicrobial substances, produced by P. fluorescens isolated from Tsukemono, are potentialy useful as disinfections of food-borne pathogens and antibiotic resistant strains. Further studies are needed to determine their characteristics for such use.
